Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.003 Å; R factor = 0.039; wR factor = 0.102; data-to-parameter ratio = 9.2.
Experimental
Crystal data C 22 H 28 O M r = 308.44 Monoclinic, P2 1 a = 7.1577 (2) Å b = 10.3456 (2) Å c = 12.3663 (3) Å = 95.557 (1) V = 911.43 (4) Å 3 Z = 2 Mo K radiation = 0.07 mm À1 T = 298 K 0.37 Â 0.16 Â 0.16 mm
Data collection
Bruker X8 APEXII CCD area-detector diffractometer 8379 measured reflections 1957 independent reflections 1834 reflections with I > 2(I) R int = 0.020 Refinement R[F 2 > 2(F 2 )] = 0.039 wR(F 2 ) = 0.102 S = 1.11 1957 reflections 212 parameters 1 restraint H-atom parameters constrained Á max = 0.16 e Å À3 Á min = À0.15 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
D-HÁ Á ÁA
D -H HÁ Á ÁA D Á Á ÁA D -HÁ Á ÁA C17-H17Á Á ÁO1 i 0.93 2.51 3.383 (3) 156
Symmetry code: (i) Àx þ 2; y þ 1 2 ; Àz þ 2.
Data collection: APEX2 (Bruker, 2005) ; cell refinement: SAINT (Bruker, 2005) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) . 2, 3, 4, 4a, 5, 6, (Shtacher & Kasshman, 1970; Bohlmann & Gupta, 1982) , which exhibits some pharmacological activities (Azoulay et al., 1986) . This plant has been the subject of chemical investigation in terms of isolating sesquiterpene lactones (Bohlmann et al., 1977) and sesquiterpene acids (Ceccherelli et al., 1988) . The isocostic acid is a major constituent of the dichloromethane extract of the Inula viscosa (L). The literature does not report any results on the transformation of this acid. In order to prepare products with high added value, we studied the reactivity of this acid. Thus, from this acid, we have prepared by reaction of Curtius the 1 -(4a, 8dimethyl-1,2,3,4, 4a,5,6,8a-octahydronaphthalen-2-yl)-ethanone, which was synthesized by Kutney et al. (1984) . The condensation of this ketone with para-methylbenzaldehyde in the presence of sodium hydroxide allowed us to obtain the title compound (I) with a good yield of 80%. The structure of this new derivative of isocostic acid was established by NMR spectral analysis of 1H, 13 C and mass spectroscopy and confirmed by its single-crystal X-ray structure.
1
The molecule of (I) is built up from two fused six-membered rings, substituted at position 2 by 4-methylphenylpropenoyl group The molecular structure of (I), Fig.1 , shows the cyclohexane ring to adopt a chair conformation, as indicated by the total puckering amplitude QT = 0.5617 (17)Å and spherical polar angle θ =7.25 (17)° with φ = 260.6 (14)°. While the cyclohexene ring has a half chair conformation with QT = 0.5071 (18) Å, θ =49.7 (2)°, φ = 12.5 (6)° (Cremer & Pople, 1975) .
In the crystal structure, weak intermolecular C-H···O hydrogen bonds (Table 1) 
Experimental
In a flask was introduced a mixture of 500 mg (2.42 mmol), of 1 -(4a, 8-dimethyl-1, 2,3,4,4a,5,6,8a-octahydronaphthalen-2-yl)-ethanone, 257 mg (2.42 mmol.) of para chlor-benzaldehyde, 30 ml of anhydrous ethanol and 1 ml of a solution of sodium hydroxide(2 N). The mixture was stirred for three hours at room temperature. After neutralization followed by extraction three time with 20 ml of dichloromethane, the organic phase is dried over sodium sulfate, then evaporated under vacuum. Chromatography on a column of silica gel with hexane-ethyl acetate (97/3) as eluent of the residue allowed us to obtain 3-(4-méthylphenyl)-1-(4a, 8-dimethyl-1,2,3,4,4a, 5,6,8a-octahydronaphthalen-2-yl)prop-2-en-1-one with a yield of 80%. The title compound is recrystallized in hexane-ethyl acetate (70/30).
Refinement
All H atoms were fixed geometrically and treated as riding with C-H = 0.93 Å(aromatic), 0.96Å (methyl), 0.97 Å (methylene), 0.98Å (methine) with U iso (H) = 1.2U eq (aromatic, methylene, methine) or U iso (H) = 1.5U eq (methyl). In the absence of significant anomalous scatterers, the absolute configuration could not be reliably determined, so 1566 Friedel pairs were merged before the final refinement. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
